82                           PRELIMINARY.
resisting medium through which "the earth and moon move; but whatever it may be, there can be but one ultimate result for such a system as that of the sun and planets, if continuing long enough under existing laws, and not disturbed by meeting with othjer moving masses in space. That result is the falling together of all into one mass, which, although rotating for a time, must in the end come to rest relatively to the surrounding medium.
250.    The theory of energy cannot be completed until we are able to examine the physical influences which accompany loss of energy in each of the classes of resistance mentioned above (§ 247).   We shall then see that in-.every case in which energy is lost by resistance, heat is generated; and we shall learn from Joule's investigations that the quantity of heat so generated is a perfectly definite equivalent for the energy lost.^ Also that in no natural action is there ever a development of energy Vhich cannot be accounted for by the disappearance of' an equal amount elsewhere by means of some known physical agency.   Thus we shall conclude, that if any limited portion of the material universe could be perfectly isolated, so as to be prevented from either giving energy to, or taking energy from, matter external to it, the sum of its potential and kinetic energies would be the same at all times: m other words, that every material system subject to no other forces than actions and reactions between its parts, is a dynamically conservative system, as denned above (§ 243).   But it is only when the inscrutably minute motions among small parts, possibly the ultimate molecules of matter, which constitute light, heat, and magnetism; and the intermolecular forces of chemical affinity; are taken into account, along with the palpable motions and measurable forces of which we become cognizant by direct observation, that we can recognize the universally conservative character of all natural dynamic action, and perceive the bearing of the principle of reversibility on the whole class of natural actions involving resistance, which seem to violate it    In the meantime, in our studies of abstract dynamics, it will be sufficient to introduce a special reckoning for energy lost in working against, or gained from work done by, forces not belonging palpably to the conservative class.
251.   The only actions and reactions between the parts of a system, not belonging palpably to the conservative class, which we shall consider -in abstract dynamics, are those of fnction between solids sliding on solids, except in a few instances in which we shall consider the general character and ultimate results of effects produced by viscosity of fluids, imperfect elasticity of solids, imperfect electric conduction, or imperfect magnetic retentiveness.  We shall also, in abstract dynamics, consider forces as applied to parts of a limited system arbitrarily from without.    These we shall call, for brevity, the applied forces.
152. The law of energy may then, in abstract dynamics, be expressed as follows s—.
The whole work done in any time, on any limited material system, by applied forces, is equal to the whole effect in the forms of potential